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OIAPTER I

Introduction
The relationship betiieen level of drive and perfonnance
in a variety of learning situations has been investigated in a
series of studies originating in the early 1950's. The majority
of these studies have sought to test the hypotheses of Taylor
(1953, 1956) and Spence (1956, 1958) related to the effects of
anxiety (drive) on complex learning and have defined drive in
terms of extreme scores.on a scale of manifest anxiety, the
Manifest Anxiety Scale (MAS) (Taylor, 1953). Other studies
have approached the problem of the effect of anxiety on learning
from the somewhat different theoretical positions of Malm
(1958) , !vfandler and Sarason (1952) , Child (1954) , and Sarason
(1956).
Taylor-Spence Theorv of Emotionally Based Drive (D)
The origins of the research involving the MAS, a selfreport inventory which inauires about anxiety symptoms, are to
be found in a series of investigations concerning the role of
aversive motivational or drive

~factors

in simple learning

situations, primarily classical aversive conditioning, within
the framework of Hull-Snence behavior theory (Spence, 1956; 1958).
According to the theoretical hypotheses of Spence and Spence
(1966) which underlaid these conditioning studies, it is assumed
that a learning factor (H) combines multiplicatively with a
'

generalized drive factor (D) to detemine excitatory potential
(E).

That is, drive activates learning factor into excitatory

potential. The simplest fonn of the statement is:

2
E=!_(HXQJ

This means that a learning factor (H) of given strength
will yield responses of greater or lesser magnitUde, depending
upon the level of drive operating at the time the response is·
evoked.

Excitatory potential

~s

the tenn for the inferred

process close to response evocation.

It can. be inferred only

from response, but it is ·.not to be identified with response.
Excitatory potential and response are not identical because
excitatory potential may be below threshold and, therefore,, not
lead to response, or it may interact with competing tendencies
and, therefore, be incanpletely revealed in response.
fu~ther

It

has been assumed that in the conditioning situation,

the level of drive (D) is a ftmction of the magnitude of a
hypothetical mechanism, !e, a persistent.emotional response
aroused by aversive stimuli.
It is an established observation that individuals differ

in the magnitude of their reflex responses to a given intensity
of noxious stinrulation.

On

th~

assumption that the same proper-

ties can be assigned to !J:,, as have been found with overt·
responses to noxious stimulation, it was assumed by Spence and
Spence (1966) that individuals would vary characteristically
in the mgnitude of

!e and therefore in level of D under a given

set of experiment1U conditions.

It follows frcm this assunt>tion

that more emotionally responsive individuals would exhibit higher perfonnance levels in classical aversive conditioning than
the less responsive.

3

'The MAS was devised as one method of selecting subjects
differing in emotional responsiveness so that this aspect of
the Taylor-Spence drive theory could be tested. According to
Spence and Spence (1966), the rationale underlying the development of the scale was based, first, on the experimental evidence
le. g. , :Miller, 19 51) concerning acquired fear or anxiety which
provides support for the .hypothesis that conditioned, anxietyprovoking stimuli evoke internal emotional responses which, in
tum, increase drive level.

Second, it was based on the obse,r-

vation that many of the symptoms exhibited or reported. by
individuals diagnosed clinically as suffering fromarudety
I

reactions are similar to the overt behaviors elicited by the
conditioned, as well as the tmconditioned, stimulus in experimental studies of acquired fear.

Thus it seemed reasonable to

assume that acquired anxiety or fear as it is described by the
experimentalist had properties in camnon with overtly observable
or manifest anxiety as it is described by the clinician.

In

order to obtain a convenient and objective device for rating
subjects, a series of items judged by clinical psychologists
to describe both the physiological reactions reported by individuals diagnosed as having anxiety reactions and the accompanying subjective reports of worry, self-doubt, anxiety, etc. , were
chosen from the Minnesota Multiphasic Personality Inventory
(M.PI) to fonn the Manifest Anxiety Scale (Taylor, 1951; 1953).
Thus it was assumed in developing the MAS "that the degree to
which an individual admitted to characteristically exhibiting

4

manifest symptoms of anxiety, as described by items on the scale,
would be related to the magnitude of his emotional responsiveness
and therefore to level of D in a conditioning situation (Spence

& Spence, 1966, p. 295)."
Although the Taylor-Spence Drive Theory was derived
initially to predict the effects of drive level on perfonnance
of classical conditioning tasks, it has been extended to include
the effects of drive level on perfonnance in more complex learning situations.

In classical conditioning, a single response

to a simple stimulus is being acquired.

In contrast, complex,

selective learning tasks typically involve a series of stimulus
items, each of which may evoke a number of competing responses
with varying habit (H) strengths. According to Spence and
Spence (1966), "if, in the case of a single item, the initial
habit strength of the correct response is stronger than the
strength of competing responses, the multiplicative relationship
between H and D in detennining excitatory potential, E, implies
that the higher the level of D, the greater is the difference
between the E values of the correct and the incorrect competing
responses.

Asstuning that only the magnitude of the difference

in E values needs to be taken into account in predicting the
effects of drive level on perfonnance, it follows then in
instances in which the correct responses are initially strong,
performance should be positively related to drive level, just
as it is in classical conditioning (p. 300)." If the correct
to-be-learned response is initially weaker than one or more of

5

the competing response tendencies, then the higher the drive
level, the poorer will be the perfonnance during the early stages
of learning.

"However, as learning of the correct responses in-

creases over trials, the habit strength of these responses would
be expected to equal and then exceed those of competing responses.
Therefore, while perfonnance of a high drive group would be
expected to be inferior to that of a low drive group in early
stages in learning, it should become superior in later stages
(Spence & Spence, 1966, p. 300)."
State-Trait .Anxiety and Stress
It initially generally was asstnned that subjects with
high scores on the MAS were chronically more an.xious or emotionally responsive than those with low :MAS scores.

Recent findings

have indicated, however, that subjects with high MAS scores
react with higher anxiety levels in situations that contain
some degree of stress, but not in the absence of stress (Spence,
1964;

Spielberger & Smith, 1966) • The accumulating evidence

suggesting anxiety is differentially aroused in high anxious (HA)
and low anxious (LA) subjects by ''personal threat" (see review
by I.G. Sarason, 1960), that is, tmder conditions of failure,
risk of failure, or ego-involvement, has focused attention on
the instructional conditions within experiments manipulating
level of anxiety.

According to Spielberger (1964), "experimental

findings would seem to indicate that ego-strength instructions
induce differential levels of D in HA and LA subjects (p. 387). ''
Such findings suggest that as a measure of anxiety the MAS
reflects anxiety-proneness, that is, it reflects "differences

6

between individuals in the probability that anxiety states will
be manifested under circumstances involving varying degrees of
stress (Spielberger, 1%6, p. 15)."
Research on anxiety phenanena has created a certain
(

degree of ambiguity in the conceptual status of anxiety:
"anxiety" is identified in tenns of·a chronic condition·as well
as in tenns of a ttproneness" manifested under particular conditions.

One attempt to clarify such ambiguity has been by

specifically distinguishing between anxiety as a transitory
state that fluctuates over time and as a personality trait that
remains relatively stable over time. Cattell and Scheier
(1958;

1961) have identified these two distinct tYPes of

anxiety as trait anxiety and state anxiety.
From the standpoint of a trait-state conception of
anxiety and in·view of recent research data, the :MAS is a measure of A-trait and differences in the task performance of high
and low-A-trait individuals are most often found tmder conditions of failure, ego-involvement, or under circumstances which
involve risk of failure.

Identification of stimuli whi.ch pro.-

duce differential changes in A-state in individuals who differ
in A-trait is an important next step in elucidating the traitstate conception of anxiety.

However, there is as yet little

experimental data that bears directly on the identification of
such stimuli.
Drive Theory and Stage Analysis
Experimental tests of the Taylor-Spence drive theory

,..

..
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have utilized a variety of classical conditioning situations
and verbal learning paradigms. .Among the verbal learning tasks
selected as a context within which to assess the hypotheses of
Taylor and Spence has been the paired-associates (PA) situation.
Within the context of the PA task, experimental results have
both supported (Taylor, 1958; Taylor & Chapman, 1955) aft& ..
failed (L'Abate, 1959; Levitt

&Goss,

1961) to support hypo-

theses based on the Taylor-Spence drive theory.
In the simplest PA situation, the stimuli and responses
in the list are tmrelated; all sources of intralist similarity
are minimized.

In this case, according to Spence (1958), "it

would be predicted that there would be no difference between
high and low drive subjects at the start of learning but that
as learning progressed the curve of correct responses would
diverge, that for the high-drive group being the higher (p. 139)."
The perfonnance of high- and low-drive subjects would be expected
to be equal during the very early stages of learning because no
relevant habit strength exists.
performance of

high~drive

or

As learning progresses, the

high~anxious

(HA) subjects is

expected to be superior relative to that of law-drive or lowanxious (IA) subjects because correct (reinforced) responses
attain dominance and relevant habit strengths of the stimulus
words to the paired response words increase directly with drive
level.
Recently PA learning has been analyzed in tenns of two
functional stages (Underwood, Runquist,

&Schulz,

1959; Under-

8

wood

&Schulz,

tive stage.

1960), a response-learning stage and an associa-

The response-learning stage involves integrating

the specific response tmits, while the associative stage relates
to the "hooking up" of stimuli and responses in the list.

In

the context of stage analysis, according to Goulet (1968),
"the learning of a single PA pair may be considered to involve
two

separate habits rather than one as has been previously

assumed by drive theorists (e.g., Spence,,

1~58).

The

two

habits

relate to the response and the formation of the stimulus-response
association (p. 237}."
Stage analysis leads to the inference, that any deleterious effects of response competition in a verbal task must be
localized in the associative stage (Underwood et al., 1959).
Although Spence has not comnented directly regarding the effects
of drive level on response learning and associative learning,
Goulet (1968) suggests that "in a PA task where response competition is absent or minimized, HA subjects should be superior
to IA subjects because of the facilitative effects of drive on
both stages of learning (p. 237)."
One way in-which a PA task can be manipulated,in or?r
·to study the relationship between learning processes and drive
level is by varying the degree of intralist ,response similarity
(sim) independently of intralist stimulus similarity and vice
versa.

According to stage analysis, in the PA situation in

which intralist stimulus similarity is low and intralist response
similarity is high (low-sim-high-sim list), the response-learning
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stage would be facilitated (relative to a low-sim'."'low-sim list),
since "the integration or learning of one response may be expected to generalize to each of the remaining responses in the
list (Goulet, 1968, p. 238)." However, high response similarity
disrupts the associative stage-of PA learning because of competition between the similar responses.
The low-sim-high-sim list defines a task in which the
correct response to each stimulus in the list is not dominant
and therefore it would be predicted that the perfonnance of HA
subjects would be inferior to that of LA subjects. However,
since the deleterious effects of response similarity are localized
in the associative stage, the prediction is confomded by possi ble facilitative effects of high response similarity that are
localized in the response-learning stage~

In other words, the

response-learning stage is facilitated tmder high response
similarity and the learning of the specific response units is
not hindered or subject to cornpetitional tendencies (e.g.,
Horowitz, 1962; Jmg, 1965; Unde11.;ood

~

al., 1959). Thus,

Goulet (1968) predicts that under low-sim-high-sim list conditions "the response-learning stage should take place more quickly for HA subjects than for IA subjects (p. 238)."
The prediction of superior learning of LA subjects
relative to HA subjects with a low-sinr--high-sim last is applicable only in the situation where the deleterious effects of high
response similarity (associative stage) outweigh the facilitative
effects of high response similarity (response-learning stage).

10
This situation can be constructed by using a PA list which has
as responses items that are already well integrated and therefore highly available (e.g., nonsense syllables 0£ high meaningfulness).

Goulet' s analysis of PA learning in HA and LA Ss

thus implies an interaction among difficulty of response learning (which can be manipulated by varying response meaningfulness
in· a PA list), response similarity, and anxiety.
The teclmiques that have been devised to provide separate

measures of the response-learning and associative stages in :PA
tasks (Jtmg, 1965; Postman, 1962; Underwood

~t

·al., 1959)

basically involve an estimate of the trial at which an individual
response has been learned and is available for recall (responseleaming stage) and an estimate of the trial at which an individual response is "hooked up" to the appropriate stimulus (associative stage).

The implication of Goulet's (1968) analysis of

anxiety and PA learning of a low-sim-high-sim list "is that HA
subjects would be superior to IA subjects in response acquisition
but that the associative stage would be hindered for HA. subjects
(p. 238) ·''

In the situation where stimulus similarity is varied and
response similarity is minimized, that is, in the situation defined by a high-sim-low-sim list, stage analysis leads to the
inference that the high stimulus similarity has deleterious
effects on associative learning but no concomitant effects(on
response learning (Underwood et al., 1959).

Thus, Goulet (1968)

predicts that with a high-sim-low-sim list, the perfonnance of

11

IA subjects would exceed that of HA subjects up to the point
where the correct response to each stimulus attains dominance.
Goulet adds that "this prediction obtains independently of the
speed with which response learning occurs (p. 239)."
Levitt and Goss (1961) report experimental data which
permit direct tests of Goulet's predictions based on the TaylorSpence fonnulations.

Levitt and Goss found no interaction

either between level of anxiety (high, low) and stimulus similarity (high, low) or between anxiety and stimulus association
value.

In the first of two experiments reported by Levitt and

Goss, four lists of eight pairs of three-letter nonsense syllables were used.

The stimulus members were one of four combina-

tions of high (composed of six consonants and three vowels) or
low (syllables conposed of 16 consonants and four vowels) similarity with high (Glaze association value:
(0% and 7%) association values.

93% and 100%) or low

The four sets of stimulus members

were each paired with the same set of response members whose 15
different letters made them of intermediate similarity.

Their

47% and 52% association values (M=49.2%) were also intermediate.
A modified Saltz and Myers' (1955) group presentation procedure
was employed in which each PA was reproduced on a sheet of paper;
the eight sheets for the PAs of each list were assembled in a
booklet; a vertical colunn of only stinrulus members appeared
on each of the pages on the reverse side.

Four seconds were

allowed for the examination of each pair. After viewing the last
pair, the Ss had 32 sec. in which to write the correct responses
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to the stimulus members alone.
ministered.

Twenty learning trials were ad-

Stress was induced in half of the Ss by a state-

ment to them before beginning that the PA task and academic
performance were related and by subsequent statements.of failure.
Eighty HA Ss and 80 LA Ss were used.
In a second experiment, Levitt and Goss (1961) reported
that anxiety (high, low} did not interact with response similarity (high, low) or with response association value (high, low).
Stimulus and response members of the pairs of the four lists of
the first experiment were interchanged, so that stimulus members
were combinations of high or low similarity and high or low
association values.

Lists were administered to HA (n=40) and

LA. (n=40) Ss for 20 trials by group procedure.

nonstress condition was omitted.

The stress-

In both experiments, Levitt

and Goss report that HA and IA Ss learned the PA lists at comparable rates, independently of the level of stimulus similarity,
response similarity, stimulus association value, response association value, or stage of practice.
L'Abate (1959) has reported, similarily to Levitt and
Goss (1961), no interaction between anxiety and association
values.

In contrast, both Taylor and. Chapman (1955) and Taylor

(1958) report more rapid learning of PA of low intralist similarity and low association values (0-20%) by Ss with high than
with low anxiety.

Taylor and Chapman (1955) fot.md that the

performance of Ss scoring extremely high (n=17) on the MAS was
superior to Ss scoring extremely low (n=l7) on the scale on each
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of two" lists of eight pairs of nonsense syllables, in which
fonnal intralist similarity was low.

Superior perfonnance was

both in terms of errors and in terms of trials. to criterion.
Similarly, Taylor (1958) reports .that using an experimental list
of eight pairs of nonsense syllables of low association value
(0-20%) and low intralist similarity, HA Ss' (n=40) performance
was superior to LA Ss' (n=40).

Superior perfonnance was in tenns

of total. number of correct responses.

The lists were presented

by means of a memory drum at a 2/2 sec. rate with 4 sec. between
trials~

Preliminary instructions to all Ss included the state-

ment that performance of learning tasks is related to intelligence.

Each S was given a practice list

(47%-53~

association

value) for 10 trials and received 15 trials on the experimental
list.

The results indicated that while the high anxious Ss

under neutral instructions were significantly superior to the
low anxious and the Ss operating under stress were.inferior to
their neutral controls, there was no interaction between anxiety
level and stress.
The many differences between conditions in the Levitt .

and Goss (1961) study and in the Taylor (1958) and Taylor and
Chapman (1955) studi.es render it difficult to compare their

contrasting results relevant to interaction between.anxiety and
intralist similarity.

In particular, Levitt and Goss used the

group procedure of administering PA items while both Taylor and
Taylor and Chapman individually administered the PA lists.
According to Levitt and Goss, their group presentation procedure

.
r
.

~'

'
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may have been sufficient "to raise the anxiety levels of all
Ss to about the same high levels regardless of their manifest
an..xiety scores (p. 251)." Furthennore, it is difficult to
establish whether the condition of low similarity used by
Levitt and Goss is comparable to that used by Taylor and Taylor
and Chapman.
The Problem
The purpose of this study was to demonstrate that in
the PA situation in which the correct response to each stimulus
in the list is not daninant.and response competition is high
(low-sim-h~gh-sim

list), increases in drive (anxiety) will be

accompanied by f:icili tati on of response-learning (relatiw to
a low~sim-low-sim list) and integration of one response Will
generalize to each of the remaining responses in the list.
was predicted that (a)

It

tmder low-sim-low-sim conditions, HA

Ss should be superior to LA Ss on response-learning and associative stages because of the facilitative effects of drive
both stages of learning;

(b)

tmder low-sim-high-sim list.

conditions the response-learning stage will occur more
for HA Ss than for LA Ss ;

~.

~y

(c) with the use of well-intestated

response items (e.g., nonsense syllables of high meaningftdness,,
meaningful words), tmder low-sim-high-s:im conditions, IA.!' will
perfonn superiorly to HA Ss (i.e., response-learning stage l!dll.
occur rapidly for all Ss, and the associative stage will occur
.'
.
more rapidly for LA than for HA Ss; thus, the overall performance of LA Ss will be superior to that of HA Ss);

(d)

at all

15
levels of anxiety, response learning will occur more rapidly with
the low-sim-high-sim list relative to the low-sim-low-sim list;
and, (e) at each level of anxiety, the associative stage will
occur more rapidly with the low-sim-low-sim list relative to
the low-sim-high-sim list; hence, the facilitative effects
witnessed in the response-learning stage tmder the low-sim-highsim list conditions will be cancelled and, at each level of
anxiety, overall leanri.ng (i.e., anticipated learning) will not
differ significantly between lists of
meaningfulness.

co~arable

response

CHAPTER II
:Method
Subjects
The Taylor Manifest Anxiety Scale CMAS) was administered
to groups of student voltmtee.r: enrolled in psychology classes
at Loyola University during the 1970 smmer session and the

1971 Fall semester.
the MAS.

A total of 532 students were administered

The scale was tenned "Biographic Inventory" and con-

tained 40 buffer items in addition to the 50 items of the. MAS.•
A copy of the Biographic Inventory is in the Appendix.

The

Ss were divided into high anxious (HA), moderately anxious (MA),
and low anxious (LA) groups with the HA group composed of the
upper 39% and the LA group composed of the lower 25% of the
MAS scores.

The MA group was selected from the middle 37% of

the MAS scores.

The raw test scores for the LA group ranged ·

from 2-10
tmedian score: 9), for the MA group fron 11-19
.
.

(median score: 14.S), and for the HA group from 20-41 (median
score: 26).

The Ss were given naninal course credit for

participating in the study.

Two-hundred-forty Ss (80 HA, 80 MA,

80 LA), which included 120 males and 120 females, were distributed equally throughout 16 cells of a factorial arrangement.
The cells were matched according to sex and the Ss were alternately assigned to an experimental condition upon their appearance
in the laboratory.
ments.
ment.

All Ss were naive to verbal learning experi -

One experimenter (E) conducted all parts of the experi-
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Apparatus and Materials
The paired-associate lists were presented by means of a
Lafayette memory dn.un at a 2/2-sec. rate with a 4-sec. intertrial interval (ITI).

The pairs were typed on white paper.

Four orders were prepared for each list to minimize serial
learning and an equal ntunber of Ss were started on· each order.
Eight lists of 10 pairs of two-digit stimuli and nonsensesyllable or word responses were used.

The lists varied in

intralist response similarity (high and low conceptual, high
and law formal) and response M (word, nonsense syllable).

To

insure generality of results, two equivalent lists were constructed for each of the four response condi ti<'ns.

All stimuli

consisted of two-digit ntunbers having moderate association
value (AV) (Battig & Spera, 1962) • The stimulus members used
in each of the eight lists consisted of the following 10 twodigi t numbers:

SS, 48, 28, 44, 70, 17, 97, 80, 76, 32 •.

Two equivalent response sets of not.ms having high
intralist conceptual similarity (HA) and two equivalent response
sets of not.ms having low intralist conceptual similarity (LS}
were constructed.

Intralist formal similarity was minimal and

all 10 words within a single response set began with a different
letter.

All response words were one- and two-syllable no\mS
..

having a frequency of 5-25/million based on the Thorndike-Lorge, ··
(1944) count.

The HS items consisted of words having a high ·

level of conceptual similarity based upon the Battig and

M:>nta~
-

gue

(1964) category norms.

·, _,,

Ten words were selected from each

,'

18

of two categories, No. 8 (A Four-Footed Animal) and No. 37 (A
Bird).
HS set;

The 10 HS words selected from category No. 8 fanned one
those· from No. 37 the second and equivalent HS set.

Each LS word list consisted of 10 notllls having low intralist
conceptual similarity (i.e., each word selected from a different
Battig and Montague category) and having no association with
individual HS items or with the two categories (No. 8 and No. 37)
to which HS items belonged.

Half of the items in each of the

four response lists were two-syllable words and half were onesyllable words.

The 10 response i terns in each HS word list and

in each LS word list were randomly paired with two-digit numbers.
The four word lists of HS and LS response items are given in
Table 1.
Two equivalent response sets of nonsense syllables of
high intralist similarity (HS) and two equivalent response sets
of .nonsense syllables of low intralist similarity (LS) were
constructed.

The nonsense syllables consisted of consonant-

vowel-consonant (eve) combinations drawn from Glaze's (1928)
list of CVC syllables scaled for AV.

Each set of IO CVC response

items had Glaze values of 93.3% and 100% (high association).
Within each eve set of HS, high formal intralist similarity
was established by using 10 eves consisting of four consonants
and five vowels.

Low intralist similarity was established within

each 10-item list by using five vowels and 20 different consonants.

The 10 response items in each list of nonsense syllables

were randomly paired with two-digit numbers.

The four lists of

TABLE 1

Word Response Lists
High Similarity (HS)
List la
Category

Gl

List lb
Category
No. 8

G

List 2a

G

9

boar
calf
donkey
frog
~~ard
reindeer
skunk
turtle
weasel

11
14
16
25
6
5
6
13
13

bugle
clam
flannel
glue
jacket
kite
locust
mint
plateau
wrist

13
7

No. '.57

crane
falcon
heron
lark
parrot
quail
raven
sparrow
thrush
wren

I.ow Similarity (LS)

7
6

:a

9

6
6

22
6
10

9

Cate- List 2b G
gory
No. 2
34
52

9

9

15
22
10
7
13
l2
17

23
31
41
45
25
28
15

balloon
cricket
drill
·ginger
harp
kidney
ravine
vest
.whale
yarn

Category
No. 2

8

41
14
23
25
20
5
28
31
52

16

9

17
14
21
13
20
5
9

21

20

HS and LS nonsense syllables used as response i terns are in
Table 2.
A three-pair practice list of single-digit stinruli
and word responses was constructed and consisted of the following pairs:

I-happy,_ 2-pretty, 4-gentle.

The digits are of

high AV (Battig & Spera, 1962) and the words have a frequency
of occurrence of 100 or over/million (Thorndike

&Lorge,

1944).

In addition, there was one demonstration paired associate
representing each type of experimental list (13-ymmg;

13-ZOJ) •

The practice list and the demonstration items were presented
on 3in. x 5 in. cards;

on one side of a card was typed the

stinrulus member of a pair and on the opposite side of the same
card was typed the stimulus along with the response member of
the pair.
To be used as part of "stress" instructions, a graph
was prepared based on imaginary data and titled Perfo:nnance 2!!..
Learning Task ~ ~ Ftmction of Intelligence.
10 1/2 in. graph paper was used.

Eight in. x

The abcissa was labelled

"Intelligence Quotient (IQ)" and the ordinate was labelled
"Score on Paired-Associate (PA) Learning Task." A rapidly
rising line was drawn on the graph pape.r to represent the
"direct" relationship between speed of learning and increasing
IQ.
Design
The Ss at each anxiety level (high, moderate, low) were
divided equally into two experiments:

Experiment I, in which

TABLE 2
Nonsense-Syllable Response Lists
High Fonnal Similarity (HS)

Low Fonnnl Similarity (LS)

List 3a1

List 3b

List 4a2

BES
BIL
BOR
LIB
LIS

CUF

DOZ

YAC

MED
TEK
GIV
LIQ
JOK
WOM

CIN
COL
LIC

soc

ROS

FEL

QIL
MEX
FEV
HIN
PUR

RAB
SAR

FON

Yur

NUF

SEL

NES

GAB
WAK

:RlJL

LAN

FAL

lThis list is identical with
wood and Richardson ll956).
2This list is identical with
wood and Richardson (1956) except
for MEK (66.67% AV).

List 4b
HAZ

NUF

SUR

an HS list used by Under-

.
a LS list used by UnderMEX has been substituted

N

I-'
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response i terns consisted of words ;

and, Experiment II, in

which nonsense syllables served as response i terns.
each experiment, Ss

a~

Within

each level of anxiety were divided

equally into two conditions of response similarity (high, low).
Within Experiment I, response.s varied on the basis of high and
low conceptual similarity;

within Experiment II, response items

varied on the basis of high and law fonnal similarity.

All Ss

received 15 trials and anticipated responses were recorded by
E.

The Ss pronounced the anticipated word responses and spelled

anticipated nonsense-syllable responses.

All Ss tmderwent two

recall conditions following trials 3, 6, 9, and 15, a responserecall and an associative-matching condition.

Half of the Ss

received the response recall preceeding associative matching;
half received associative matchlng preceeding response recall.
The order of the recall conditions remained constant for any
individual S.
In the response-recall condition, Ss were presented
with a sheet of blank paper and given a maximum of 60 sec. in
which to write down as many responses as could be recalled.

If

finished within 60 sec. , the test was ended for that trial in
arder to minimize rehearsal.

In the associative-matching.

condition, each S was presented with a test sheet on which the
list of stimuli were reproduced along the left-hand margin.
Six serial orders of stimuli were prepared.

A deck of ten 3 in.

x 1/2 in. cards containing only the list responses were given
S who had a maximum of 60 sec. to match these responses with
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the correct stimuli.

As soon as S had finished or 60 sec. had

elapsed, E collected the test sheet and cards and recorded the
matched items.
Procedure
The J:;fAS was

group~administered

during usual class

periods and 80 HA, 80 MA, and 80 LA Ss were selected.

The Ss

were to be divided into HA, Ml\, and LA groups with the HA
. groups composed of the upper 30% of MAS scores, the LA group
composed of the lower 30% of scores, and the MA group selected
from the middle 40% of the WS scores.

Therefore, based on the

raw scores obtained from the initial 176 Ss administered the
MA3, the range of scores to be included in the LA group was
established as 1-10, for the }.fA group as 11-19, and for the HA ·
group 20 and. above.
i.~

Verbal learning was conducted individually

a'small distraction-free room.

The Ss were selected for the

verbal learning part of the experiment according to their
appearance in the laboratory.

One htm.dred twenty Ss, 40 from

each drive level, were assigned to each of the two experiments.
While conducting the leaming portion of the experiments, .!?_
was not aware of the drive level of any S.

Within each experi-

ment, half of the Ss at each drive leve.1 (n=20) were assigned
to each similarity level;

within each similarity level, half

of the Ss at each drive level (n=lO) were assigned to each
recall order.
The S was seated in front of the memory dnnn, with E
beside the drum, and E said:
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This is a learning experiment in which you
will learn to associate numbers with words or syllables.
It is very important that you follow the instructions
to the best of your ability. Should you fail to follow
the instructions, tell me since the interpretation of
the results may be affected. We would like to request
that you do not discuss this experiment with other students who might serve in the study.
· · The first list will consist of three pairs of
items like the pair on· this card· (E gives S the example
card). When we begin, I will show-you the-left-haruf or
stinrulus alone (E demonstrates by covering the righthand i tern of the-card) . After a short time, you will
be shown the stimulus together with the response word.
We will go through the list once so that you can study
it and try to make associations between the members of
the pairs. After we have gone through the three pairs
once, we will go through the list again. This time
when you see the stimulus number alone, you will try
to say aloud the response that goes with it BEFORE you
actually see the number and word together. Since the
order in which the pairs follow each other will not .
always be the same, you must learn thesP. pairs as pairs-and not in the particular order in which the pairs follow each other.
You should try to do the best that you can on
each trial. We have fotmd that performance on this type
of leanti.ng is related to intelligence.
The stirulus appeared for 2 sec., then the stimulusresponse pairing was shown for 2 sec., before proceeding to
the next stimulus.

There was a 4-sec. ITI.

Each S received

the practice list tmtil a criterion of one perfect anticipated
recall had been reached or for a rna:x:imum of three trials.
Following the practice trials, E said:
Now we are going to try some more. This list is
a little longer and will consist of i terns like the pair
on this card (E shows S example card). Try to do well.
Tiris time we are going-to use the memory drum. Now the
pairs will appear in the window in front of you. When
we begin, the number will always appear in the window
alone. After a short time, the rn.nnber will appear
along with the word (syllable) that goes with it. When
I start the drrnn, we will go through the list once so
that you can study the members of the pairs. After we
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go through the list once, we will go through the list
again. This time when you see the number~_ try to say
aloud (spell aloud) the word (syllable) that goes with
it BEFORE you actually see the pair together. Remember
to learn the pairs as pairs and not in the particular
order in which the pairs follow each other.
You should try to do the best that you can on
each trial. We have done some research on the relationship between this kind of learning and intelligence.
Here is a graph of the- relationship we have fotmd. You
see, speed of learning increases with intelligence (E
shows S graph in which "Score on Paired-Associate (PA)
Learning Task" increases rapidly and dramatically as a
ftmction of "IQ" ("stress" instructions similar to
those reported by C.D. Spielberger, 1966).
Are there any questions before we begin?
Following these instructions, S received one study
trial and 14 anticipation trials.

After the third, sixth,

ninth, and fifteenth trials, S was directed to (a)
any order the response words (syllables)," and (b)

"Write. in.
"Match

the response words (syllables) on the cards with the numbers to
which they belong;

do not blindly guess which items belong to

which; you are not required to match all items if you are not
confident that a pair goes together." The order of directions
(a) and (b) varied depending upon which recall condition (response
recall or associative matching) S received first.
Response learning was measured in terms of the number .
of correct responses listed during the free recall following
the third> sixth, ninth, and fifteenth trials.

Associative

learning was measured in terms of the number of responses correctly matched following the third, sixth, ninth, and fifteenth
trials.

1hus, there were four test trials. under both recall

conditions.

1he number of correctly anticipated responses on

the 14 anticipation trials was considered to represent a measure
of overall PA learning.

Q-T.APTER II I

Results
It was apparent by visually examining the data that
equivalent lists in all groups and under all conditions produced similar results.

It also was apparent that

recal~

order

(response recall, associative matching vs. associative matching,
response recall) did not appear to affect the results. Thus,
results using equivalent lists and for both recall orders in a
given condition were combined prior to statistical analyses;
this produces six groups in each experiment. Therefore, all
statistical tests and graphical comparisons within each experiment were perfonned on groups in whid1 20 Ss at each anxiety
level (high, rooderate, low) were within each condition of
response similarity (high, low).

By

the tenth leamingtrial,

acquisition of the 10 items in a list in both experiments and
tmder all learning conditions had been completed by a high percentage of Ss in tenns of response learning, associative matching, overall paired-associate learning. Therefore, results are
represented and statistical comparisons were perfonned only
using test trials one,

t\~o

and three for response and associa-

tive learning, thereby omitting the fourth test trial, and on
learning trials one to nine for overall learning, thereby
omitting the last five anticipated learning trials. The only
exceptions to this data representation will be fotmd in Tables
3, 7, 10 and 14 which include data from all 14 anticipated
learning trials in each experiment.
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Experiment I (response member

= CVC)

Response-learning (RL) and Associative-learning
Stages.

(~

The mean and SDs of number of correct.. responses on each

of the three response-recall and associative-matching trials
for each similarity and anxiety level are shown in Table 3.
Differences among means were assessed by the four-way analysis
of variance (similarity x anxiety x recall condition x trials)
summarized in Table 4.

The main effect for anxiety (A) was

significant beyond the . 01 level.

Sunming over the other

variables, the mean of 5. 3 correct responses per trial for IA
Ss was 1. 9% greater than the mean of 5. 2 correct respanses for
both MA Ss and PA Ss.

The main ef feet for sirnilari ty (S) · and

the similarity-anxiety (S x A) interaction were not significant.
Al though not a statistically significant difference, summing
over the other variables, the mean of 6. 0 correct responses per
test trial with response members of LS was 33.3% greater than
the mean of 4. 5 for response members of HS.

Al though also not

a significant difference summing over the other variables,
mean RL (6.2) was 29.0% greater than mean AM (4.3).
Similarity, anxiety, and recall condition (R) entered
into three interactions significant at the .01 and .OS levels.
The curves in Fig. 1 and Fig. 2 for the similarity, anxiety,
trials and recall condition interaction illustrate the pattern
of these interactions.

The six curves in Fig. l, which repre-

sent Ss under various conditions using the HS list, diverge
most during the third test trial;

the six curves in Fig. 2,

which represent Ss under various conditions using the IS list,

TABLE 3

.

Means and §gs of Correct Responses for Response- and Associativelearning Stages for Test Trials 1, 2 and 3 in Experiment I

Treatment
Combinations
Similarity

Arneiety

Recall Condition
Associative Matching (.AM)
Response Learning (RL)
Test Trial Test Trial Test Trial Test Trial Test Trial Test Trial
2
3
1
1
2
3
Mean SD Mean SD Mean SD
Mean SD Mean SD Mean SD

High

High

4.6

1.3 6.2

1.5 6.9

1.5

1.8

0.9 3.3

1. 7 5.3

2.2

High

Mod.a

4.2

1.9 5.3

2.3 6.0

2.4

1.9

1.2 2.9

1.3 4.2

2.6

High

Low

4.4

1.4 6.3

1.5 7.6

1.4

1.8

1.6 3.4

1.4 5.0

2.5

Low

High

4.7

1.6 6.9

1.6 7.7

.1. 7

3.1

2.0 5.6

3.0 6.8

2.9

Low

Mxl.

5.4

1.5 7.5

1.4 8.4

1.4

3.9

2.1 5.7

2.9 7.4

2.6

Low

Low

S.3

2.0 6.9

1.8 7.5

1.9

2.9

2.1 5.6

2.8 7.0

2.7

8Modexate

Note.·-N

~

20 in each combination.

N

co
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TABLE 4

Summary of Analysis of Variance of Means for Response-

Associative- learning Stages in Experiment I

Source

df

Between Ss

119

Similarity (S)
Anxiety (A)
SxA
Error (h)
Within Ss
RecalT Condition (R)

RxS
Rx A
RxSxA
Error R(SA)
Trial (T)
TxS
TxA
TxSxA
Error T(SA)
RxT
RxTxS
RxTxA
RxTxSxA
Error RT (SA)

1

2
2

114
600
1
1

2
2
114
2
2
4
4
228
2
2
4
4
228

MS

F

p

4.16
6.68
2.99
1.34

3.10
4.91
2.16

N.S.

6.40
4.65
7.93
9.29
3.67
5.35
7.68
2.10
2.04
1.63
1.13
1.13
7.83
2.34
1.61

1.73
1.26
2.16
2.53

N.S.
N.S.

'\.01

N.S.

N.S.

N.S.

3.28
4.71
1.90
1.25

'(:05
<.05

N.S.
N.S.

0.70
0.70
4.86
1.45

N.S.
N.S.
<.Ol
N.S.
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Trials
~~gure 1. Means of correct responses for response-learning
and associative-learning (~f) stages on test trials one, two
and three for combinations of high (HA) ,, moderate (MA) and low
(LA) anxiety with lists of high (HS) intralist similarity of
response members in Experiment I.
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/Figure 2.

Means of correct responses for response-learning (RL)

and associative-learning (AM) stages on test trials one, two
and three for combinations of high (HA) , · moderate ~) and low
(LA) anxiety with lists of low (LS) intralist similarity of
response members in Experiment I.
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diverge most during the initial test trial.

Mean correct

responses increased significantly (p<. 05) with trials under
all drive, recall, and similarity conditions. Mean correct
responses increased significantly (p<.05) more rapidly with
increasing trials for the LS than for the HS list regardless
of recall or drive conditions.
There was a significant (p <. 01) interaction between
anxiety, recall condition, and trials indicating that although
RL consistently was greater than AM on equivalent test trials
at each anxiety level, for HA and IA Ss (who performed similarly on RL and AM) , this difference climinished with increasing
trials.

For MA Ss, the difference between mean RL and AM was

initially less than this corresponding difference for HA or IA
Ss; however, the difference between mean RL and .AM for MA Ss
increased with increasing test trials and by trial 2 exceeded
the corresponding difference for HA and LA Ss •. In addition,
MA Ss obtained lower mean scores than HA and LA Ss on test
trials 2 and 3 for both AM and RL while obtaining a higher
mean score than HA and LA Ss on the initial AM test trial and
a higher mean score than HA Ss (but not MA Ss) on the initial
test trial.
The significant interactions indicated in the four-way
analysis of variance were further examined by two three-way
analyses of variance (similarity x anxiety x trials) summarized
in Tables 5 and 6 for the response-leanrlng and associativelearning stages respectively. With the exception of the trial
x similarity interaction under conditions of associative learn-

\

TABLE 5

Summary of Analysis of Variance of Means

for Response-leani.ing Stage in Experiment I

Source
Between Ss
Similarity (S)
Anxiety (A)

SxA

. Error {b)
Within Ss
Trial--(T)

TxS
TxA
TxSxA

Error (w)

\

df

119
1
2
2

114
240
2
2
4
4
228

MS

F

p

9.20
1.46
2.06
6.80

1.3,S
0.21
0.3{)

N.S.
N.S.
N.S·•

2.05
1.55
3.79
3.25
9.24

0.22
0.17
0.41
0.35

N.S.
N.S~

N.S •.

N.S.
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TABLE 6
Surmnary of .Analysis of Variance of Means
for Associative-learning Stage in Experiment
I
..
Source

d£

Between Ss
Similarity (S)
Anxiety (A)
SxA
Error (b)
Within Ss
Trial-(T)
TxS
TxA
TxSxA
Error (w)

119
1

2
2
114
240
2
2
4
4
228

MS

F

p

3.70
2.78
1.02
1.03

3.59
2.70
0.99

N.S.
N.S.
N.S.

3.42
7.25
2.50
1.13
2.32

1.47
3.13
1.08
0.49

N.S.
<.05

N.S.
N.S.
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ing, none of the main effects or interactions tmder either
learning condition were significant at or beyond the • OS level.
However, it is apparent by exar:rin:ing the F ratios, that the

-

.

associative-learning stage was consistently more sensitive-- to
anxiety, similarity, and trial variables and to interactions
between these variables than ..,.;as the response-learning stage.
Thus, under the conditions of Experiment I, that is,
using a

eve as a response men:ber of a PA and using three drive

levels, two recall conditions, and two levels of response similarity:

(!!:)

learning;

LA, in comparison to MA and HA, facilitated

(b)

although IS responses tended to be learned more

quickly than HS responses, this was not a statistically significant difference;

(c)

AM and RL increased with the m.nnber of

trials, and al though mean RL exceeded mean .AM, this was not a
significant difference;

(d) the rate at which LS responses

were learned increased more rapidly with increasing trials than
did the rate of learning of HS responses;
son to HA and IA, facilitated
test trial;

.~·f,

(e)

MA., in compari-:

but not RL on the initial

by the second test trial, MA had an inhibitoiy

effect on RL and .AM and this inhibitory effect was greater for
RL than for .AM and more pronounced on the second than on the
third test trial;

(£)

HA and LA Ss performed similarly on RL

and on AM and, for these Ss, the rate of .AM increased more
rapidly than the rate of RL;

and CE)

AM was consistently more

sensitive to anxiety, similarity and trial variables and to
interactions between these variables than was RL.
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Overall PA Learning.

Table 7 contains means and SDs of

number of correct anticipated responses for all 14 learning
trials for the six combinations of response characteristics and
drive

conditions~

Table 8 contains a breakdown of the means for

successive blocks of three trials.

Differences among means for

successive blocks of trials were assessed by the three-way
analysis of variance (similarity x anxiety x trials) summarized
in Table 9.

Successive blocks of trials are the Trials (T)

variable of the within-Ss component in Table 9.

Only learning

trials one-to-nine were included in the statistical analysis;
by trial nine, the 10 PAs had been acquired by as many as 5%

of the Ss within one of the six groups.
The main effects for similarity (S) and anxiety (A)

and the similarity-anxiety interaction (S x A) were not significant.

The Fs for trials (T) and for the interactions of

trials with similarity and anxiety were not significant.

The

curves in Fig. 3 for the similarity, anxiety, and trials interaction illustrate the pattern of these interactions.
curves diverge most during the last three trials.

The six

The curves .

for the LS lists begin, with one exception (LS, HA), and
remain above those for the HS lists.

The curves for the LS

lists consistently rise more rapidly than those for the HS
lists;

the LS response list was learned consistently more

rapidly than the HS response list regardless of anxiety level.
High anxious and LS Ss perfonned similarly to one another on
both HS and LS lists, while .the MA Ss tended to perfonn superiorly to HA and LA Ss on the LS response list and inferiorly

..

TABLE 7

Means and SDs of Total Correct Anticipated Responses
for Trials 1-14 in Experiment I

Treatment

Similarity

High

High

High

Low

Low

Low

Combinations

Anxiety

High

Moderate

Low

High

Moderate

Low

Correct Anticipated

Mean

46.9

35.7

45.7

50.3

63.0

58,9

Responses/14 Trials

SD

18.5

21. 7

14.3

24.2

24.3

29.1

TABLE 8

Means and SDs of Correct Responses in Successive
Tilree-block Trials in Exper· .. nt I

Treatment Combination
Similarity Anxiety

Blocks of Tilree Successive Trials
Trials 7-9
Trials 4-6
Trials 1-3
SD
Mean
Mean
SD
Mean
SD

High

lJigh

3.1

2.1

6.5

3.2

10.7

5.4

High

Moderate

1.8

1.6

4.5

3.0

8.2

5.8

High

Low

2.6

2.1

6.7

3.9

10.1

4.0

Low

lligh

2.8

2.0

8.8

4.3

13.5

6.9

Low

~derate

3.3

3.0

9.7

5.6

15.4

6.5

Low

Low

3.5

2.9

9.3

5.8

14.2

7.6

Note.---N

= 20

in each combination.
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TABLE 9

Sur.unary of Analysis of Variance of Means for
Successive· Three-trial Blocks in Experiment I
Source
Between Ss
Similarity (S)
Anxiety (A)
SxA
Error {h)

Within Ss
Blocks of Trials (T)
TxS
TxA
TxSxA
Error (w)

df

MS

F

p

7.65
1.04
7.46
4.46

1.49
0.01
1.46

N.S.

2.52
1.26
7.40
6.15
8.44

0.30
0.14
0.88
0.73

N.S.
N.S.

119
1

2
2
114
240
2
2
4

4
228

N.S ..

N.S.

N..S.

N.S.
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Figure 3. Means of correct anticipated responses in successive
blocks of three trials for combinations of high (HA) , moderate
(MA) and low (LA) anxiety with lists of high {HS) and low (LS)
intralist similarity of response members in Experiment I.
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to HA and LA Ss on the HS response list. However, despite
these patterns, neither anxiety or similarity appeared to exert
a significant effect, either facilitative or inhibitory, on
overall PA learning.
l?!Periment· .!!_ (Response Member = Word)
Response-learning (RL) and Associative..;learrting (AM)
Stage~.

The mean number and SD of correct responses on each

of the three response-recall and associative-matching trials
for each similarity and anxiety level are shown in Table 10.
Differences among means were assessed by the four-way analysis
of variance (similarity x anxiety x trials ·x recall condition)
summarized in Table 11. The main effects for similarity (S)
and for anxiety (A) were significant beyond the • 05 and· •01

level respectively.

The F for the similarity-anxiety inter-

action (S x A) was not significant.

Sununing over the other

variables, the mean of 7.0 correct responses per test trial
for the IS response list was greater than the mean of 6.8
correct responses per test trial for the HS list.

Summing over

the other variables, the mean of 7.1 correct responses for HA
Ss per test trial was 4.4% greater than the mean of 6.8 correct
responses obtained by both MA and IA Ss.
Similarity, anxiety, recall condition (R) and test
trials (T) entered into five interactions significant at the
• 05 level or beyond.

:Mean number of correct responses increased

significantly (p <. 05) with test trials under all conditions of
anxiety, similarity and recall.

The curves in Fig. 4 and Fig. 5

for similarity, anxiety, trials and recall condition interaction

TABLE 10

-

Means and SDs of Correct Responses
for Response- and Associative.
·-

learning Stages for Test Trials 1, 2 and 3 in Experiment II

Treatment
Combinations
larity

Ameiety

High

S~i-

Recall Condition
Associative Matching (AM)
Response Leallling (RL)
Test Trial Test Trial Test Trial Test Trial Test Trial Test Trial
1

3

2

1

2

3

Mean

SD

Mean

SD

Mean

SD

·-

Mean

sn

Mean

SD

Mean

SD

High

6.9

1. 7

8.2

1.1

8.5

1.1

3.5

2.4

6.3

3.0

7.9

2.3

High

Mod.a

7.2

1.0

8.0

1.2

8.7

1.0

3.6

2.5

6.4

2.6

7.9

2.2

High

Low

6.8

1.0

8.0

1.1

8.5

1.1

3.2

2.5

5.3

2.8

7.9

2.5

Low

High

6.7

1.5

8.1

1.3

9.2

0.8

4.4

2.5

6.8

2.4

8.6

2.3

Low

Mod.a

6.0

1.1

7.6

1.4

8.6

1.2

3.9

2.6

6.1

2.6

7.5

2.6

LCM

Law

6.2

1.3

7.8

1.2

8.1

1.2

4.5 . 2.4

7.4

2.S

s.s

2.3

°Moderate

Note.---N • 20 in each canbina.tt<m.

4=o>

N

4.3

TABLE 11

Summary of Analysis of Variance of Means for Response.and Associative-learning· Stages in Experiment II

Source·
Between Ss
Similarity (S)
Anxiety (A)
SxA
Error (b)
Within Ss
Recall Condition
RxS
Rx A
RxSxA
Error R(SA)
Trial (T)
TxS
TxA
TxSxA
Error T(SA)
RxT
RxTxS
RxTxA
RxTxSxA
Error RT (SA)

df

(R)

119
1
2
2
114
600
1
1
2
2
114
2
2
4

4
228
2
2
4
4

228

MS

F

5.51
6.09
1.13
1.18

4.67
S.16
0.96

4.75
3.60
1.61
8.04
5.38
5.81
5.04
2.14
2.19
1.56
7.24
6.. 24
9.67
9.39
1.42

0.88
0.66
0.30
1.50

p

'(.05

<.01

N.S.

N.S.

N.S.
N.S.
N.S.

3.72
3.23
1.37
1.40

<.OS

5.10
4.39
6.81
6.61

<.01
<.01
<.01
<.01

<.OS

N.S.
N.S.
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illustrate the pattern of tr...ese interactions.
. diverge most during the first test trial.

The 12 curves

Low similarity, in

comparison to HS, had the grec.test faci1itozy effect on the
second test trial regardless of level of anxiety or recall
condition.

Response learning exceeded .At\f under all conditions

for the first two trials.

Dt:ring the three test trials, the

curves for RL rose less rapidly than the curves for A\1 and the
curves for RL rose less rapidly under the HS condition than
under the LS condition.

The curves for AM rose at a similar

rate under the LS and HS conditions.
With respect to RL, ca the HS list, all anxiety levels
perfonned similarly;. on the 1S list, MA and IA Ss performed
similarly, while HA Ss perfor-.ed superiorly on the initial and
final test trials compared to I.A and MA Ss.

With respect to

PM, on the HS list, HA and :MA groups perfonned similarly on

all three test trials, while the .LA group perfonned somewhat
inferiorly to HA and MA. Ss on the first and second test trials;
on the LS list, LA and HA Ss perfonned similarly and superiorly
to MA.Ss on all three test trials.
The significant interactions indicated in the four-way
analysis of variance were further examined by two three-way
analyses of variance (similarity x anxiety x trials)surmnarized
in Tables 12 and 13 for the response-learning and associativelearning stages respectively.

With the exception of the trial

x anxiety interaction under conditions of associative leanrl:ng,
none of the main effects or i..riteractions were .significant at
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Figure 4. Means of correct responses for response-learning (RI.)
and associative-learning (AM) stages on test trials one, two
and three for combinations of high (HA) , moderate, ~) and
low (LA)· anxiety with lists of high (HS) intralist similarity of
response members in Experiment II.
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Figure s. Means of correct responses for response•leaming (RL)
and associative-learning (N-t) stages on test trials one~ two
and three for combinations of high (HA) , moderate (MA) and
low (LA) anxiety with lists of low (LS) intralist similarity of
response members in Experiment II.
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TABLE 12

Surranary of Analysis of Variance of Means
for Response-learning Stage in Experiment II

Source

df

Between Ss

119
1
2

Similarity (S)
Anxiety (A)
SxA
Error (h)

Within Ss

Trial-(T)
TxS
TxA

TxSxA
Error (w)

MS

F

p

2

6.67
3.81
3.48

2.27
1.20
1.19

N.S.
N.S.
N.S.

114

2.94

0.18
0.61
0.69
1.33

N.S.

240
2
2

4
4

228

1.22
4.10
4.65
8.99
6.74

·N.S.

N.S.
N.S.
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TABLE 13

Stmunary of Analysis of Variance of Means

for Associative-learning Stage in Experiment II

Source
Between Ss
Similarity (S)
Anxiety (A)
SxA

df

MS

F

l'

3.48
3.89
1.59
1.42

2.45
2.74
1.12

N.S.
N.S.
N.S.

5.31
2.64
7.15
2.23
2.30

2.31
1.15
3.11
0.97

N.S.
N.S.
<.. 05
N.S.

119

1
2

2

Error (b)

114

Within Ss
Trial-(T)
T x S
TxA
TxSxA
Error (w)

240
2
2
4

4
228
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or beyond the . 05 level.

However, it is apparent by examining

the F ratios that the associative-leaniing-stage was more sensitive to anxiety, similarity and trial variables than was the
response-leanling stage.
Therefore, mder the conditions of Experiment II,
that is using a word as the response member of a PA, and using
three drive levels, two recall conditions and two levels of
(~

response similarity:
facilitated learning;
leaniing;

(~

(b) IS, in carrparison to HS,.facilitated

LS had the greatest facilitory effect on the

second test trial;
trials;

HA, in comparison to MA. and LA,

(d) AM and RL increased with the number of

(e) the rate of RL initially exceeded the rate of .AM

regardless of anxiety level or level of response similarity;
(£) anxiety did not appear to differentially effect initial RL

and AM;

however, HA and MA. facilitated RL on the last trial

and HA and LA facilitated .Arv! on the last trial;
did not appear to differentially effect RL;

(g) similarity

however, LS facili-

tated AM but this effect diminished over trials;

(h) anxiety

did not appear to differentially effect RL u,nder conditions of
HS but HA, in comparison to MA and LA., enhanced RL under conditions of HS but this effect diminished over trials;

MA, in

comparison to HA and LA, inhibited AM mder conditions of IS;
and, (i) AM was more sensitive to anxiety, similarity and trial
variables than was RL.
Overall PA Learning.

Table 14 contains means and SDs

of ntnnber of correct anticipated responses for all 14 leaining
trials for the six combinations of response characteristics and

TABLE 14
Means and SDs of Total Correct Anticipated Responses
for Trials

1~14

in Experiment II

Trea'bnent

Similarity

High

High

High

Low

Low

Low

Combinations

Anxiety

High

Moderate

I.ow

High

Moderate

Low

Correct Anticipated

Mean

71.0

75.l

64.3

77 .9

68.7

71.6

Responses/14 Trials

SD

24.9

26.2

19.6

20.7

20.1

24.3

so
drive conditions.

Table 15 c::ntains a breakdown. of the means

for successive blocks of three 'trials.
for successive blocks of trails
analysis of variance
in Table 16.

'1"BTe

(similar~::~

Differences among means

assessed by the three-way

x anxiety x trials) summarized

Successive blocks of trails are the Trials (T)

variable of the within-Ss

co1~·".ill-~t

trials one-to-nine were incluf=d in

in Table 16.
t.~e

Only learning

statistical analysis;

by trial nine, the 10 PAs had b.een acquired by as many as 25%

of the Ss within a single exper...:::iental group.
The main effects for si.:J.ilari ty (S) and anxiety (A) were ·
not significant nor was their ;11teraction (S x A) significant.
The Fs for trials (T) and for the interaction between: trials and
similarity (S x T) and for trials, sinilari ty and anxiety (T x
S x A) were significant at the • 05 level pr beyond. · The- curves
in Figure 6 for similarity, an:ci.ety and trials interaction
illustrate the pattern of ovecll (anticipated-response) learning.

The six curves diverge n::L1j;;ally over successive blocks

of trials. . The mean number o:f correct anticipated responses
increased significantly (p <. 0-5) 11;-ith trials.

The mean number

of correct responses increased more rapidly (p <.OS) for. the LS
than for the HS response list, but this effect diminished with
increasing trials.

Using the .:--:s response list, the mean number

of correct responses was consi::.-te:itly greater for the· MA, in
comparison to the HA and LA,
increasing number of trials.

~.s;

this effect diminished with

Using the LS response list, the

mean number of correct responses was greater for the HA. and IA
Ss, in comparison to the MA Ss;

t..h.is effect also diminished

TABLE 15
Means and SDs of Correct Responses in Successive
Three-block Trials in Experiment II

Treatment Combination
Similarity

Anxiety

High

High

Blocks of Three Successive Trials
Trials 1-3
Trials 7-9
Trials 4-6
Mean· SD
Mean
SD
SD
Mean
3.7

3.1

11. 7

7.1

17.6

7.2

Moderate

6.1

4.4

12.8

6.2

17.8

6.8

High

Low

3.9

2.7

9.2

4.8

15.6

5.5

Low

High

4.7

2.9

13.0

4.4

19.9

6.5

4.2

2.4

10.5

4.4

16.1

6.3

4.7

3.0

12.3

5.3

16.9

7.5

·High

Low

Moderate

Low
Not~.---N

Low

= 20

in each combination.
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TABLE 16

Summary of Analysis of Variance of

M~-ms:

far

Successive Three-trial.Blocks in Experiment II

Source
Between Ss
Similarity (SJ
Anxiety (A)
SxA
Error (b)
Within Ss
Blocks of Trials (T)
TxS
TxA
TxSxA
Error (w)

df

MS

F

p

119
1

1.96

2
2
114
240
2

5.40
1.26
6.33

2

4
4

228

4.88
4.S6
2.49
8.32
1.03

0.31 N.S.
0.85 N.S.
0.20 N.S.
4.74 ~OS
4.46 <.OS
2.39 N.S.
8.08 <.01
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Figure 6. Means of correct anticipated responses. in successive
blocks of three trials for combinations of high (HA) , moderate
(MA) and low (LA) anxiety with lists of high (HS) and low (LS)
intralist similarity of response mel!lbers in F.xperirnent II.
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The curves in Figures 7 and

8 additionally demonstrate the nature of the significant interactions indicated in the three-way analysis of variance.

As is

again apparent in these three-dimensional graphs, perfonnance
of MA Ss was enhanced tm.der conditions of high intralist similarity and inhibited under conditions of low intralist similarity, in comparison to performance of LA and HA Ss, with
these effects diminishing with increasing blocks of trials.
Thus, MA., in comparison to IA and HA, had an initial facilitory
effect on overall learning of the HS response list with this
effect diminishing over increasing blocks of trials; Mi\, in
comparison to HA and IA, had an initial inhibitory effect on
overall learning of the LS response list with this effect also
diminishing over increasing blocks of trials.

.

·~

55

16
------ Low
- - - Moderate

.,,"'c:

Q)

0

.,,c. 12
Q)

High

-........
-....
er:::
u

Q)

0

u

8

/

/

,,

.c

E
::J
z:

,

,

I

/

I

I
I

0

Q)

/

,

,I

,

I

I

Figure 7. Means of correct anticipated responses in successive
blocks of three trials for combinations of low, rnderate and.
high anxiety with lists of high intralist similarity of response
members in Experiment I I •
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blocks of three trials for conbinations of low, moderate and
high anxiety with lists of low intralist similarity of response
members in Experiment II.
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Discussion
In the present study, ?A learning was analyzed in tenns
of two ftmctional stages, a response-learning (RL) and an
associative (AM) stage.

In

a&~ition,.

overall perfonnance was

measured by anticipated lea.rni.:lg which, in effect, reflected
the net influence of both stages.

A number of predictions

based on the relationship bet'IAeen level of drive, according
to the Taylor-Spence Drive Theory, and perfonnance on a PA
learning task were made which generally were not supported by
the results of Experiments I md II.

1.
.

It was predicted that HA Ss would be superior to

LA -Ss on RL and .AM stages becaise of the facilitative effects
of drive on both stages of learning.

However, in the present

study, increased drive had a :facilitative effect on RL and AM
only t.mder conditions of high r:::eaningfulness;

that is, in.

Experiment II, in which words were used as response members.
High drive (HA), as well as lcw drive (I.A), had an inhibitory
effect on RL and .AM under conditions of low meaningfulness,
that is, in Experiment I.
2.

It was predicted t:'"lat under conditions of high

response similarity, RL would occur more quickly for HA Ss
than for LA Ss.

However, in both experiments there was no

significant interaction between recall condition (RL, .AM),
anxiety, and similarity.

In Experiment I, tmder conditions of

HS, RL occurred similarly for bo.t.h. HA. and IA Ss and more rapid-

....
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ly for both HA and IA Ss than for MA Ss.

In Experiment II,

using a HS list, RL, as well as .N-1, occurred at a similar rate
at all anxiety levels.
3.

It was predicted that under conditions of high

response similarity and using well-integrated response items
(e.g., nonsense syllables of high meaningfulness, meaningful
words), LA Ss would be superior to HA Ss in_tenns of overall
perfonnance. Tirls was not supported in either experiment.

In

Experiment I, HA and LA Ss pe.rformed similarly on both HS and
LS lists; MA. Ss tended to perfonn superiorly to HA and LA Ss
on the LS list and inferiorly to HA and LASs on the HS list
but this was not a statistically significant interaction.

In

Experiment II, HA and LA Ss perfonned similarly on· .both HS
and LS lists; MA Ss perfonned superiorly to HA and LA Ss on
the HS list but interiorly to HA and LA Ss on the LS list;
these effects, diminishing over trials, represented statistically significant interactions. Therefore, MA., in canparison
to HA and LA, tended to have a facilitory effect on overall
perfonnance using a HS response list of high meaningfulness and
an inhibitory effect using a LS response list of high meaningfillness;

in addition, MA., in comparison to HA and IA, had a

facilitatory effect on overall performance using a LS response
list of low meaningfulness and an inhibitory effect using a
HS list of low meaningfulness.
4.

It was predicted that at all levels of anxiety,

RL would occur more rapidly with a HS response list. However,

5.9

RL occurred more rapidly in E:.-::periment I with a LS list,
although this was not a statistically significant interaction.
In Experiment II, similarity C.id not appear to exert a.
differential effect on RL.
5.

It was predicted t-:...at at all levels of anxiety,

the associative stage would occur more rapidly with a LS

.response list than with a HS

1.; st.

In Experiment I, there

was no significant interactior: ben,·een .AM and similarity.

In

Experiment II, LS significantly facilitated AM, al though this
effect diminished over trials.
6.

It was predicted fr.at overall. learaing would not

differ significantly between lists of comparable response
meaningfulness.

This prediction was supported in Experiment I

and partially supported in Experirent II.
was based on the expectation

t.~t

This predictim

the facilitatory effects

witnessed in the RL stage tmder HS conditions would be cancelled by the facilitatory effects
stage tmder LS conditions.

~i..tnessed

jn the associative

Tb<=>refore, although the prediction

that overall perfonnance ,..uuld not differ significantly between
lists of comparable response neaningfulness was supported, the
explanation for the prediction in tenns of the interaction
between RL and HS was not supported and the explanation for
the prediction in tenns of the interaction between .AM and LS
received only partial support.
The results of the present study do not appear to
clearly be interpretable accor1...ir.g to the Taylor-Spence Drive

.

Theory.

~

OU

Or, in other words, the present results do not appear

to support the Taylor-Spence Drive Theory.
The present study essentially represented a replication
of a portion of the Levitt and Godd (1951) study with several
procedural alterations.

The procedural alterations in the

present design included the following:

(a)

the conditions

of Jtmg's (1965) stage analysis were employed,

(b)

the admi-

nistration of PA lists was on an individual rather than group
basis,

(c)

stimulus association value and similario/ were

not manipulated,

(d)

conceptual as well as formal response

similarity were manipulated, and (e)

three (high, :moderate

and low) rather than two (high; low) levels of drive were
included.
The present results support many of the results report-

ed by Levitt and Goss.

Levitt and Goss reported no interaction

between level of anxiety (high, low) and response similarity
(high, low) or between level of anxiety (high, low) and response
association value (intennediate) ; HA and LA Ss learned PA
lists at comparable rates, independently of the level of response
similarity and response association value.

Paired-associate

learning in the Levitt and Goss study was measured in terms of
anticipated learning.

In the present study, the results in

terms of anticipated learning, or overall perfonnance, tmder
conditions both of high and low response meaningfulness also
indicated that HA and LA Ss learned PA lists at comparable
rates, independent of the level of response similarity.

·1

In
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addition, in the present study, the added dimension of a third
drive level, moderate anxiety, demonstrated that MA Ss, using
a

eve response list, learned at a rate comparable to HA and IA

Ss and learned the response list independently of the level of
response similarity.

However, tm.der conditions of high meaning-

fulness, that is-, using a word response list, MA had an initial
facilitatory effect on overall learning of a HS response list
and an initial inhibitory effect on overall learning of a LS
list with these effects diminishing with increasing trials.
Thus, HA and LA Ss, nnder conditions of high and low response
mean:ingfulness, learned-PA lists at comparable rates ( in
terms of overall performance) and independently of the level
of response similarity;

MA Ss learned PA lists of low mean-

ingfulness at conparable rates to HA and LA Ss and also independently of the level of response si.roilarity;
a response list of high meaningfulness,

and, MA., using

~eared

to have an

initial facilitatory effect on overall learning of a HS response
list and an initial inhibitoI')· effect on overall learning of a
LS response list.
Levitt and Goss reported slower anticipated learning
with response member of HS than with those of LS.

However, in

the present study, no significant difference in overall performance between the HS and LS response lists was fotmd.

Under

conditions of high meaningfulness- (i.e., in :fuperiment II),
there was a significant (p>.05) interaction between similarity
and trials and anticipated learning increased more rapidly on

...
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the second trials for the LS than for the HS response list;
_this effect diminished on the third trial.

Undenrood (1953),

using lists in which both stimulus and re-sponse members,: were'
varied and using nonsense syllables of intermediate association
values , also, as in the present study, reported no significant
difference in effects of similarity of response members on PA
learning.

In the present study, slower learning was found in

tenns of RL and AM with response members of HS than with those
of IS;

Levitt and Goss, however, did not include a stage-analy-

sis in their study.
In the present study and as reported by Levitt and Goss,.
tl1ere was no indication that anxiety interacted with sindlarity
of response members.

Overall performance, as well as AM and Rt.

proceeded independently of the level of response similarity.
In contrast, Taylor and Chapman (1955) and Taylor (1958) reported more rapid learning of paired associates of low intralist
similarity (and low AV) by Ss with high than with low anxiety.
The lack of agreement between these findings and those of the
present study and Levitt and Goss's study cannot be explained
simply.

Levitt and Goss have suggested that differences in the

lists used and differences in procedures of administering the
paired associates may have been contributing factors and that,
in their study at least, anxiety levels of all Ss may have been

raised by the conditions of the study to about the same high
levels, regardless of their manifest anxiety scores.

.Another

possible, although doubtfully significant, factor contributing

.

""·
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to the contrasting results rr..ey ha\"e been the scores on the M.\S
used to determine the groups of high and low anxiety.

In both

the present study, and in Le-.i.tt and Goss' s study, HA Ss ob-

tained a score on the MAS or 20 or above and IA Ss obtained a
score of 10 or below.
a score of 10 or below.

In Taylor's (1958) study, LA Ss obtained
In Taylor's (1958) study, IA Ss

obtained a MAS score of 9 or below and HA. Ss scored 23 or above.
In the Taylor and Chapman experir..ent (1955) , scores of Ss are
not specified and the Ss select-=d for the study are described.:
only· as "scoring extremely hig_li or low on the Manifest Anxiety
Scale (p. 671)."
Associative matching and RL both were facilitated by
increased drive under conditions of high meaningfulness and
high, as well as low, drive had an inhibitory effect on Rt and
Nv1 tmder conditions of low meaningfulness.

There was no sig-

nificant interaction between anxiety, recall condition (.AM, RL)
and similarity and the results of the present study did not
support the hypothesis that

L~creased

drive has a facilitatory

effect on the Rt stage in PA learning when response competition
is high.

The best interpretation of the results of the present

study is that there is no significant interaction. between
anxiety and response similarity in a pair-associate learning
task.

These findings do not seem to be consistent with the

Taylor-Spence Drive Theory.

CHAPTER V

Summary

The influence of generalized drive (D)as measured.by

the Manifest Anxiety Scale (MA.8) was examined as it related to
rpaired-associate (PA) learning.

Paired-associate Leaming was

analyzed in tenns of two functional stages, a response-leal1ling
(RL) and an associative (AM) stage; overall performance,
measured by anticipated learning, reflected the net influence
of both stages.
In each of two experiments, Experiments I and II, four

lists of 10 PAs which varied in intralist response similarity
(high, low) were learned tmder presumed drive conditions indicated by high, intennediate and low MAS scores.

Response

members in Experiment I were of low meaningfulness and consisted of nonsense syllables of high association value (AV).
In Experiment II, response members were of high meaningfulness
and consisted of notms. All stimuli consisted.of two-digit
numbers having moderate AV.
In both experiments, lists were administered for 15
anticipated learning trials by an.individual procedure.
Following the third, sixth, ninth and fifteenth trials, the
nwnber of correct responses listed during free recall was
considered to be a measure of RL and the m.unber 0£ responses
correctly matched represented a measure of AM.

The mmiber of

correctly anticipated_ responses on the 14 anticipation trials
represented a measure of overall PA· learning.

_,
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There was no significant interaction between anxiety zn<l
response similarity and overall perfonnance was independent o=
1

both anxiety and similarity.

Leaming speeds (RL, .AM and ove!"aI.:

perfonnance) were independent of response similarity tmder conditions of low meaningfulness ;

tm.der conditions of high meanL1g-

fulness, low similarity had a facilitatory effect on RL and R·t
Under conditions of low response meaningfulness, low drive haci
a facilitatozy effect on RL and AM, while tm.der conditions of
high response meaningfulness, high drive had a facilitatory
effect on: RL and AM.

The results do not appear to be clearly

interpretable according to the Taylor-Spence Drive Theory.

.
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In the present study, the SO items of the Taylor Manifest Anxiety Scale (MAS) Here combined with 40 buffer items to
fonn the Biographic Inventory.
following pages.

This inventory appears on the

The MAS score was obtained by totaling the

number of true and false responses scored according to the
following system:

(a)

items to be scored when re.sponded to

as True - 5, 10, 13, lS, 16, 19, 20, 25, 27, 30, 32, 35, 39,
41, 43, 44, 45, 56, S7,

so,

51, S4, S6, 59, 60, 62,

75, 77, 79, 80, 83, 84, 87, 89; and,

(b)

72~

73,

items to be scored

when responded to as False - 3, 7, 8, 18, 24, 29, 34, 38, 52,
67, 68, 70, 89.

1

BIOGRAPHICAL INVENI'ORY
1.

I like to ask questions which I kriow no one will be able

to answer.
2.

I like to follow instructions and do what is expected of me.

3.

I do not tire quickly.

4.

I like to put myself in someone else's place and to imagine

how I would feel in the same situation.
5.

I am troubled by attacks of nausea.

6.

I like to accomplish tasks that others recognize as

requiring skill and effort.
7.

I believe I am no more nervous than most others.

8.

I have very few headaches.

9.

I like to eat in new and strange restaurants.

10.

I work under a great deal of tension.

11.

I like to say what I think about things.

12.

I like to use words which other people often do not know

the meaning of.
13.

I cannot keep my mind on one thing.

14.

I like to do new and different things.

15.

I worry over money and business.

16.

I frequently notice my hand shakes when I try to do sane thing.

17.

I like my friends to do many small favors for me cheerfully.

18.

I blush no more often than others.

19.

I have diarrhea once a month or more.

'-

. 20.

When with a group of people, I like to make the decisions

about what we are going to do.
21.

I like to be loyal to my friends.

.·.
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22.

I worry quite.. a bit over possible misfortunes.

23.

I like to be called upon to settle arguments and disputes

between· others.
24. · I practically never blush.

25.

I am often afraid that I am going to blush.

26.

I feel ti.mid in the presence of other people I regard as

my superiors.

27.

I have nightmares every few nights.

28.

I like my friends to help me when I am in trouble.

29.

My hands and feet are usually warm enough.

30-.

I sweat very easily even on cool days.

31.

I like to treat other people with kindness and sympathy.

32.

Sometimes when embarrassed, I break out in a sweat which

annoys me greatly.
33.

I like to be one of the leaders in the organizations and

groups to which I belong.
34.

I hardly ever notice my heart pmmding and I am seldom

short of breath.
35.

I feel hungry almost all the time.

36.

I feel better when I give in and avoid a fight, than I

would if I tried to have my mm way.
37.

I like to go out with attractive persons of the opposite

sex.
38.

I am very seldom troubled by constipation.

39.

I have a great deal of stomach trouble.

40.

I like to do small favors for my :friends.

·•
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41.

I have had periods in which I lost sleep over worry.

42.

I like to say what I think about things.

43. My sleep is fitful and disturbed.
44.

I dream frequently about things that are best kept to

myself.
45.

I like to feel free to do what I want to do.

46.

I am easily embarrassed.

47.

I am more sensitive than most other people.

48.

I like to do new and different things.

49.

I like to fonn new friendships.

SO.

I frequently find myself worrying about something.

51.

I wish I could be as happy as others seem to be.

52.

I am usually calm and not easily upset.

53.

I like to meet new people.

54.

I cry easily.

SS.

I like to finish any job or task that I begin.

56.

I feel anxiety about something or someone almost all the

time.
57.

I am happy most of the time.

58.

I like to tell other people what I think of them.

59.

It makes me nervous to have to wait.

60.

I have periods of such great restlessness that I cannot

sit long in a chair.
61.

I like to show a great deal of affection toward my friends.

62.

Sometimes I become so excited that I find it hard to get

to sleep.
63.

I like to say things that are regarded as witty and clever

.
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by other people.

64.

I have sometimes felt that difficulties were piling up so

high that I could not overcome them.
65.·

I must admit that I have at_ times been worried beyond

reason over something that really did not matter.
66.

I like to try new and different jobs rather than to con-

tinue doing the same old things.
67.

I have very few fears cor:pared to my friends.

68.

I have been afraid of

thing~

or people that I know could

not hurt me.
69.

I sometimes like to do t.lrings just to see what effect it

will have on others.
70.

I certainly feel useless at times.

71.

I feel like blaming others when things go wrong for me.

72.

I find it hard to keep my mind on a task or job.

73.

I am unusually self-conscious ..

74.

I like to show a great deal of affection toward my friends.

75.

I am inclined to take things hard.

76.

I like to move about the country and to live different

places.
77.

I am a high-strung person.

78.

I feel that I should confess the things that I have done

that I regard as wrong.
79.

Life is a strain for me nuch: of the time.

80.

At times I think I am no good at all.

81.

I like to work hard at any job I undertake ..

.....
11

82.

I like to experience novelty and change in my daily routine.

83.

I am certainly lacking in self-confidence.

84.

I sometimes feel that I am about to go to pieces.

85.

I like to experiment to try new things.

86.

I like to help other people who are less fortunate than

I am.

87.

I shrink from facing a crisis or difficulty.

88.

I like to finish any job or task that I begin.

89.

I am entirely self-confident.

90.

I like to avoid responsibilities and obligations.
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